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test sunscreen product and the stand-
ard sunscreen application shall be 2
milligrams per square centimeter. For
oils and most lotions, the viscosity is
such that the material can be applied
with a volumetric syringe. For creams,
heavy gels, and butters, the product
shall be warmed slightly so that it can
be applied volumetrically. On heating,
care shall be taken not to alter the
product’s physical characteristics, es-
pecially separation of the formula-
tions. Pastes and ointments shall be
weighed, then applied by spreading on
the test site area. A product shall be
spread by using a finger cot. If two or
more sunscreen drug products are
being evaluated at the same time, the
test products and the standard sun-
screen, as specified in §352.70, should be
applied in a blinded, randomized man-
ner. If only one sunscreen drug product
is being tested, the testing subsites
should be exposed to the varying doses
of UV radiation in a randomized man-
ner.

(f) Waiting period. Before exposing the
test site areas after applying a product,
a waiting period of at least 15 minutes
is required.

(g) Number of subjects. A test panel
shall consist of not more than 25 sub-
jects with the number fixed in advance
by the investigator. From this panel,
at least 20 subjects must produce valid
data for analysis.

(h) Response criteria. In order that the
person who evaluates the MED re-
sponses does not know which sunscreen
formulation was applied to which site
or what doses of UV radiation were ad-
ministered, he/she must not be the
same person who applied the sunscreen
drug product to the test site or admin-
istered the doses of UV radiation. After
UV radiation exposure from the solar
simulator is completed, all immediate
responses shall be recorded. These in-
clude several types of typical responses
such as the following: An immediate
darkening or tanning, typically greyish
or purplish in color, fading in 30 to 60
minutes, and attributed to photo-oxi-
dation of existing melanin granules;
immediate reddening, fading rapidly,
and viewed as a normal response of
capillaries and venules to heat, visible
and infrared radiation; and an imme-
diate generalized heat response, resem-
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bling prickly heat rash, fading in 30 to
60 minutes, and apparently caused by
heat and moisture generally irritating
to the skin’s surface. After the imme-
diate responses are noted, each subject
shall shield the exposed area from fur-
ther UV radiation for the remainder of
the test day. The MED is determined 22
to 24 hours after exposure. The ery-
thema responses of the test subject
should be evaluated under the fol-
lowing conditions: The source of illu-
mination should be either a tungsten
light bulb or a warm white fluorescent
light bulb that provides a level of illu-
mination at the test site within the
range of 450 to 550 lux, and the test sub-
ject should be in the same position
used when the test site was irradiated.
Testing depends upon determining the
smallest dose of energy that produces
redness reaching the borders of the ex-
posure site at 22 to 24 Thours
postexposure for each series of expo-
sures. To determine the MED, some-
what more intense erythemas must
also be produced. The goal is to have
some exposures that produce abso-
lutely no effect, and of those exposures
that produce an effect, the maximal ex-
posure should be no more than twice
the total energy of the minimal expo-
sure.

(i) Rejection of test data. Test data
shall be rejected if the exposure series
fails to elicit an MED response on ei-
ther the treated or unprotected skin
sites, or if the responses on the treated
sites are randomly absent (which indi-
cates the product was not spread even-
ly), or if the subject was noncompliant
(e.g., subject withdraws from the test
due to illness or work conflicts, subject
does not shield the exposed testing
sites from further UV radiation until
the MED is read, etc.).

§352.73 Determination of SPF value.

(a)(1) The following erythema action
spectrum shall be used to calculate the
erythema effective exposure of a solar
simulator:

Vi (M) =1.0 (250 < A < 298 nm)

Vi (A\) = 1.00094 (298 - A) (298 < A < 328
nanometers)

Vi (A) = 1.00015 (139 - A) (328 < A < 400
nanometers)

(2) The data contained in this action
spectrum are to be used as spectral
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weighting factors to calculate the ery-
thema effective exposure of a solar
simulator as follows:

400
E=2 Vi ()\)*I()\)*texp
250

where:

21 CFR Ch. | (4-1-02 Edition)

E = Erythema Effective Exposure (dose: Joules per square meter)

V; = Weighting Factor (Erythema Action Spectrum)

| = Spectral Irradiance (Watts per square meter per nanometer)

texp = EXPOSUre time (seconds)

(b) Determination of MED of the unpro-
tected skin. A series of UV radiation ex-
posures expressed as Joules per square
meter (adjusted to the erythema action
spectrum calculated according to
§3562.73(a)) is administered to the
subsite areas on each subject with an
accurately calibrated solar simulator.
A series of five exposures shall be ad-
ministered to the untreated, unpro-
tected skin to determine the subject’s
inherent MED. The doses selected shall
be a geometric series represented by
(1.25"), wherein each exposure time in-
terval is 25 percent greater than the
previous time to maintain the same
relative uncertainty (expressed as a
constant percentage), independent of
the subject’s sensitivity to UV radi-
ation, regardless of whether the subject
has a high or low MED. Usually, the
MED of a person’s unprotected skin is
determined the day prior to testing a
product. This MED(US) shall be used in
the determination of the series of UV
radiation exposures to be administered
to the protected site in subsequent
testing. The MED(US) should be deter-
mined again on the same day as the
standard and test sunscreens and this

MED(US) should be used in calculating
the SPF.

(¢c) Determination of individual SPF
values. A series of UV radiation expo-
sures expressed as Joules per square
meter (adjusted to the erythema action
spectrum calculated according to
§352.73(a)) is administered to the
subsite areas on each subject with an
accurately-calibrated solar simulator.
A series of seven exposures shall be ad-
ministered to the protected test sites
to determine the MED of the protected
skin (MED(PS)). The doses selected
shall consist of a geometric series of
five exposures, where the middle expo-
sure is placed to yield the expected
SPF plus two other exposures placed
symmetrically around the middle expo-
sure. The exact series of exposures to
be given to the protected skin shall be
determined by the previously estab-
lished MED(US) and the expected SPF
of the test sunscreen. For products
with an expected SPF less than 8, the
exposures shall be the MED(US) times
0.64X, 0.80X, 0.90X, 1.00X, 1.10X, 1.256X,
and 1.56X, where X equals the expected
SPF of the test product. For products
with an expected SPF between 8 and 15,
the exposures shall be the MED(US)
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times 0.69X, 0.83X, 0.91X, 1.00X, 1.09X,
1.20X, and 1.44X, where X equals the ex-
pected SPF of the test product. For
products with an expected SPF greater
that 15, the exposures shall be the
MED(US) times 0.76X, 0.87X, 0.93X,
1.00X, 1.07X, 1.15X, and 1.32X, where X
equals the expected SPF of the test
product. The MED is the quantity of
erythema-effective energy required to
produce the first perceptible, unambig-
uous redness reaction with clearly de-
fined borders at 22 to 24 hours
postexposure. The SPF value of the
test sunscreen is then calculated from
the dose of UV radiation required to
produce the MED of the protected skin
and from the dose of UV radiation re-
quired to produce the MED of the un-
protected skin (control site) as follows:

SPF value = the ratio of erythema ef-
fective exposure (Joules per square
meter) (MED(PS)) to the erythema ef-
fective exposure (Joules per square
meter) MED(US)).

(d) Determination of the test product’s
SPF value and PCD. Use data from at
least 20 test subjects with n rep-
resenting the number of subjects used.
First, for each subject, compute the
SPF value as stated in §352.73(b) and
(c). Second, compute the mean SPF
value, X, and the standard deviation, s,
for these subjects. Third, obtain the
upper 5-percent point from the t dis-
tribution table with n-1 degrees of free-
dom. Denote this value by t. Fourth,
compute ts/ vn. Denote this quantity
by A (i.e., A = t8/ vn). Fifth, calculate
the SPF value to be used in labeling as
follows: the label SPF equals the larg-
est whole number less than X - A. Sixth
and last, the drug product is classified
into a PCD as follows: if 30 + A < X, the
PCD is High; if 12 + A < X < 30 + A, the
PCD is Moderate; if 2+ A <X <12 + A,
the PCD is Minimal; if X < 2 + A, the
product shall not be labeled as a sun-
screen drug product and shall not dis-
play an SPF value.

§352.76 Determination if a product is
water resistant or very water resist-
ant.

The general testing procedures in
§3562.72 shall be used as part of the fol-
lowing tests, except where modified in
this section. An indoor fresh water
pool, whirlpool, and/or jacuzzi main-
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tained at 23 to 32 °C shall be used in
these testing procedures. Fresh water
is clean drinking water that meets the
standards in 40 CFR part 141. The pool
and air temperature and the relative
humidity shall be recorded.

(a) Procedure for testing the water re-
sistance of a sunscreen product. For sun-
screen products making the claim of
“water resistant,”” the label SPF shall
be the label SPF value determined
after 40 minutes of water immersion
using the following procedure for the
water resistance test:

(1) Apply sunscreen product (followed
by the waiting period after application
of the sunscreen product indicated on
the product labeling).

(2) 20 minutes moderate activity in
water.

(3) 20-minute rest period (do not
towel test sites).

(4) 20 minutes moderate activity in
water.

(5) Conclude water test (air dry test
sites without toweling).

(6) Begin solar simulator exposure to
test site areas as described in §352.73.

(b) Procedure for testing a very water
resistant sunscreen product. For sun-
screen products making the claim of
‘“‘very water resistant,” the label SPF
shall be the label SPF value deter-
mined after 80 minutes of water immer-
sion using the following procedure for
the very water resistant test:

(1) Apply sunscreen product (followed
by the waiting period after application
of the sunscreen product indicated on
the product labeling).

(2) 20 minutes moderate activity in
water.

(3) 20-minute
towel test sites).

(4) 20 minutes moderate activity in
water.

(5) 20-minute
towel test sites).

(6) 20 minutes moderate activity in
water.

(7) 20-minute
towel test sites).

(8) 20 minutes moderate activity in
water.

(9) Conclude water test (air dry test
sites without toweling).

(10) Begin solar simulator exposure
to test site areas as described in
§352.73.

rest period (do not

rest period (do not

rest period (do not
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